Background: The study assessed the effects of a counselling intervention on lifestyle changes in certain-aged people at risk of cardiovascular disease. Design and methods: This was an intervention study at baseline and six-and 12-month follow-ups. The participants were 40 years old (n= 53 at baseline, n=33 at six months and n=34 at 12 months). The main outcomes were cardiovascular health parameters, such as weight, BMI, waist circumference, blood pressure, cholesterol (total, high density lipoprotein, low density lipoprotein), blood glucose, and self-assessed and reported lifestyle and adherence to lifestyle changes. The counselling intervention was Internet-based and carried out via Skype or face-to-face in small groups (on average, six participants). Results: There were statistically significant differences between the baseline and the 12-month follow-up with respect to the consumption of fat and snacks. Some positive cardiovascular health improvements were detected between baseline and six months, but not as clearly between baseline and 12 months. The participants reported having a healthier diet at 12 months than at baseline. At 12 months, BMI measurements indicated that all participants were overweight (mean BMI 29.8), but according to the self-assessed data, only 25% considered themselves to be so. Conclusions: Changes in lifestyle were detected as a result of the intervention. These lifestyle changes may improve cardiovascular health in the long term. Discrepancies were found between the measured indicators of cardiovascular health and information obtained from questionnaires and diary records. In order to achieve sustainable lifestyle changes, long-term support is required.
Introduction
Counselling is a very common intervention method used to encourage individuals to adopt a healthier lifestyle. Most interventions are focused on diet, exercise and smoking. People at risk of cardiovascular disease need to change their lifestyle. They are a special target group for counselling interventions because by changing their lifestyle, their risk of cardiovascular disease can be decreased. However, there is no consensus about the type of intervention that is most effective. According to some studies, short interventions are effective in achieving changes in lifestyle, while others recommend long-lasting interventions. [1] [2] [3] [4] However, it is known that a successful lifestyle change intervention includes self-monitoring, feedback and problem-solving, as well as motivation and support. 4, 5 Some studies question The effects of a counselling intervention on lifestyle change in people at risk of cardiovascular disease the possibility of achieving a large number of lifestyle changes at the same time and during a single intervention. 5, 6 In this study, the emphasis is on minor step-by-step changes and two follow-ups.
Adherence to a healthy lifestyle decreases the risk of cardiovascular disease. 4, [7] [8] [9] People who commit to lifestyle changes can positively influence their cardiovascular health. High self-efficacy is associated with good adherence, but high self-efficacy is also required to begin to change one's lifestyle. [10] [11] [12] [13] Purpose of the study In Finnish basic health care, new and more advanced health practices are usually introduced and developed through specially designed projects. These projects aim at improving preventative care in order to improve overall health. This study setup was determined by such a specific cardiovascular health project implemented in Lapland, Finland.
This study assessed the effects of a counselling intervention on lifestyle change in certain-aged people at risk of cardiovascular disease. The research took the form of an evaluating intervention study, which consisted of health parameter measurements, lifestyle questionnaires and records at baseline, six-month follow-up and 12-month follow-up set by the project. The goal of the intervention was to help participants recognize the factors which maintain and threaten their health and to motivate and support them to adopt lifestyle changes that would lead to a healthier life.
Methods

Study population
This study material was gathered from a cardiovascular health project in Lapland, Finland, which aimed at identifying certain-aged individuals at risk of cardiovascular disease via a screening process. Twenty-one municipalities were invited to take part in the project and eight of them decided to participate. Those inhabitants who turned 40 years during the project in these municipalities (n=571) were invited by health centres and the Heart Disease Association to attend screenings. Of these, 286 (51%) participated in the screening, and 98 participants were identified with a risk of cardiovascular disease. These 98 participants with the identified risk were then invited to take part in the intervention. Of these, 76 (78%) volunteered for the intervention, and of these, 53 participants also agreed to take part in this research ( Figure 1) . Table 1 lists the study material and Table 2 shows background information about the participants.
Screening
In the screening appointment, cardiovascular health was measured using blood tests for cholesterol (total, high-density lipoprotein (HDL) and low-density lipoprotein (LDL)) and plasma glucose and by measuring blood pressure. In addition, weight, height, waist circumference and calculated body mass index (BMI) were measured. All measurements were carried out by health care professionals.
Counselling intervention
Public health nurses and nurses in the municipalities were trained to deliver the counselling. The counselling intervention method used in this study was based on a constructivist learning approach. The intervention participants (n=76) were divided into nine groups (on average six members each). An Internet-based learning environment and Skype were used for counselling because Lapland is very sparsely populated (about four people per square kilometre) and therefore it was not convenient to arrange faceto-face meetings for all groups. However, two groups had face-to-face counselling due to technical problems. Nevertheless, the intervention protocol was exactly the same in all groups, irrespective of the delivery method. The groups had counselling sessions once a week for 10 weeks. Each of them lasted 60-90 minutes, depending on the activity of group members.
The sessions addressed the following subjects: diet, exercise, cardiovascular health, smoking, alcohol consumption and emotional well-being. In the learning environment, new information about these subjects and new standardized tests to be completed by the participants were posted every week. The goal of the tests, which were related to diet, alcohol and tobacco use and exercise, was to help participants recognize their current lifestyle and the need for the change.
Self-assessed lifestyle
In this study, self-assessment refers to a situation where participants choose the most suitable answer of the given options in the questionnaire according to their own feeling. The lifestyle questionnaire measured participants' perceptions regarding their weight and how it changed, exercise, health condition, diet, alcohol consumption and cigarette use. The questionnaire was based on the Finrisk questionnaire, which is commonly used in Finland to evaluate lifestyle. Questions were multiple-choice with two to five alternatives.
Adherence to lifestyle change
Another self-assessment questionnaire was also used. The 41-item adherence to lifestyle change questionnaire used a Likert-type scale. It included items on the following topics: adherence to instructions to achieve a healthy lifestyle, responsibility and voluntary nature of lifestyle change, the significance of lifestyle change, desire to adopt a healthy lifestyle, self-efficacy, readiness for change and prejudice against change, support from family members, friends and leaders of the counselling group and motivation for lifestyle change. The adherence to lifestyle change questionnaire instrument had been tested and used in earlier studies to evaluate adherence of patients with a chronic disease and to assess their lifestyle. The construct validity and reliability of the adherence questionnaire have been found to be good. 14, 15 In the present study, reliability based on Cronbach alpha values varied between .65 and .75.
Self-reporting
Self-reporting in this study refers to participants' records on physical activity and diet based on the actualized amounts. A record of diet was kept for four days, of which one had to be at the weekend. Participants reported in the diary meal times, situation and location, what was consumed, the amount of fruit eaten and the size of portions according to the commonly used plate model. The plate 571 were invited to screening by the project 268 parƟcipated in screening 98 were idenƟfied with a risk of cardiovascular disease 76 of those with the idenƟfied risk wanted to take part in the intervenƟon 22 did not take part in the intervenƟon (due to lack of Ɵme or not seeing the benefit)
53 volunteered for the study and gave permission to uƟlize data in the study 23 took part in the intervenƟon but did not want to commit to the study model is formed so that half of the plate is filled with vegetables or salad, one fourth with rice, potato or pasta and one fourth with meat, fish or chicken. The participants also kept a record of physical activity for four weeks (28 days). Physical activity was a combination of everyday physical activity and physical fitness.
Outcome measures
The main outcomes were the parameters measuring cardiovascular health, self-assessed lifestyle characteristics, self-reported diet and physical activity records and level of adherence to lifestyle change. We obtained information on cardiovascular health from 53 participants at baseline, from 33 at six months and from 34 at 12 months. At baseline, 53 participants returned the lifestyle questionnaire; the figures at six months and 12 months were 20 and 28, respectively. The adherence to lifestyle change questionnaire was returned by 45 participants at baseline, by 24 at six months and 25 at 12 months. In addition, diet and physical activity records were both returned by the same participants (n=39 at baseline, n=26 at six months, n=19 at 12 months).
Statistical analyses
The analysis was conducted using SPSS 15.0 (SPSS for Windows, Rel. 15.0.1. 2008. SPSS Inc., Chicago, USA). Means and medians were calculated. The background information of men and women was compared using Fisher's Exact Test. A paired sample t-test was used to compare the baseline with the six-month and 12-month followup scores. In addition, the differences between variables at baseline and follow-up were examined using Fisher's Exact Test, the Wilcoxon signed rank test, the Mann-Whitney test and the Marginal Homogeneity test. The threshold for statistical significance was set at p=0.05. Significance values between 0.05 and 0.1 were treated as suggestive.
Diet records were analysed by a dietician using the Micro-Nutrica Nutritional Analysis Program. Exercise records were analysed by physiotherapists with an MA in sport sciences. Table 3 shows the values of the parameters relating to cardiovascular health. No statistically significant differences were found in these parameters between baseline and six or 12 months. However, weight and diastolic blood pressure were lower at 12 months than at baseline. The overall trend was that indicators of cardiovascular health improved between baseline and six months to some extent, but the values between baseline and 12 months were very close to each other (Table 3) .
Results
Cardiovascular health
Self-assessed lifestyle
At 12 months, there were more participants who considered themselves to be overweight (p=0.083) than at baseline and at six months. Participants assessed that their health condition (p=0.025) and physical condition (p=0.034) were better at 12 months than at six months. Everyday activity increased between baseline and six months (p=0.035) and between baseline and 12 months (p=0.072) ( Table 4 ). Table 4 shows that participants assessed that they ate a healthier diet at 12 months than at baseline. There was a statistically significant difference in lifestyle at baseline and at 12 months with respect to eating snacks (p=0.019), using the plate model to create a healthy meal (p=0.003) and in the number of participants who read through the product description on grocery packages (p=0.025). Participants assessed that they were eating at least 500 g of vegetables per day (p=0.058) and using more soft fat (p=0.070) at six months than at baseline. In addition, between six months and 12 months the participants assessed that they were using more low fat cheese (p=0.096) but smaller amounts of low fat cold cuts (p=0.083). Participants assessed that they consumed alcohol more than three times a week at six months and at 12 months (p=0.083) ( Table 4 ).
Self-reported diet and physical activity records
According to the exercise records, the amount of everyday activity decreased. More time was allocated to fitness activities at 12 months compared with the baseline. Based on the diet records, the overall trend was that diet was healthier at six months than at baseline, but at 12 months it was very similar to that recorded at baseline. Based on the records, participants consumed more fibre (p=0.020) and berries (p =0.041) at 12 months than at baseline. Folate intake was significantly increased between baseline and 12 months (p= 0.006) ( Table 5 ). Table 6 shows participants' adherence to lifestyle changes. Participants had a great urge to take care of themselves and they felt responsibility for their personal health at baseline. Preparedness for change increased between the baseline and 12-month follow-up. Adherence to the given advice and guidance on lifestyle changes was significantly decreased when compared between the baseline and 12-month follow-up (baseline 52%, 12-month follow-up 4%). At the 12-month follow-up, 15% of the participants felt concern over their way of life whereas 39% of the participants were concerned at baseline. In comparison with the baseline, participants experienced a significant decrease in family and friends' support at six months (baseline 75%, six months 4%), whereas the support increased again at 12 months. However, participants felt more ready and open-minded about the change at 12 months (Table 6 ).
Adherence to lifestyle changes
Discussion and conclusions
Discussion
The results of the study are very similar to those reported in earlier studies. 1, 2, 4, 7 In the present study, like previous studies, minor changes in lifestyle have been achieved with a counselling intervention. An interesting finding was that participants assessed that they adhered well to lifestyle change and that they were ready for it and willing to do it. The intervention aimed to support participants' selfmanagement; indeed, in some studies, this kind of intervention has had positive effects on cardiovascular health. 16, 17 There was health-improving progress in selfassessed health condition and physical activity. In addition, an increased number of participants considered that diet affects well-being and that they were applying the plate model in everyday diet. Nevertheless, some indicators of cardiovascular health, for example, cholesterol level, improved between the baseline and the six-month follow-up, but were very close to the baseline values at 12 months. A positive trend at six months but no longer at 12 months may be an indication of people having initial enthusiasm towards the change. Most participants assessed in the lifestyle questionnaire that they were in good health although the measured cardiovascular health parameters did not indicate that. Only 25% of the participants considered themselves to be obese at the 12-month follow-up although their BMI indicated that they were obese; 75% considered themselves to be normal weight or slightly overweight although they were obese. It is known that one crucial factor motivating people to adopt lifestyle change is that they feel unhealthy. 18 This may be the most important finding in this research. The main reason why the applied lifestyle changes were not more significant and sustainable is that people were not aware of their true health condition. Also socio-economic status and amount of stress have an impact on how willing one is to adopt treatment and lifestyle change.
After the intervention, concern over the current way of life decreased strongly, particularly at 12-month follow-up. According to earlier studies, support from friends and family is necessary to help people adopt lifestyle changes and maintain a healthy lifestyle. 11, 19 During the present study, support from family members and friends was good at the beginning but decreased during the study period. It should be noted that initially group members were the more important source of support but after intervention, the role of the health care provider leading the group was emphasized. At the end of the intervention, all participants felt that they received support from other group members.
Since the beginning of the intervention, participants felt the urge to take care of themselves and felt personal responsibility for their health. Adherence to the advice and guidance was significantly decreased after the intervention, together with the experienced self-efficacy. Experienced self-efficacy has been shown to have a strong correlation with implementing a healthy lifestyle, such as reduction of fat and better physical performance. 20, 21 However, following advice and instructions may be felt to be an overload if trying to implement several changes at the same time 5, 6 and, consequently, self-efficacy may be affected. From a methodological perspective, an interesting finding was that there was a discrepancy between the measured cardiovascular health and self-assessed health. There was also a discrepancy between diary and physical activity records and the self-assessed questionnaire answers.
Earlier studies have come up with the same finding. 22 It has been suggested that overweight people tend to evaluate the level of physical activity as much higher and diet healthier than they actually are when recorded. [23] [24] [25] [26] This also reflects the situation in the current study. These conflicts raise questions about how to collect data in order to study lifestyle due to the possibility of under-reporting and over-reporting. However, self-assessment information is very important because it represents people's own perspectives of their lifestyles. It is known that personal perspective underlies the choices that people make. Method-wise, another issue to take into account in intervention studies is the possible Hawthorne effect, which refers to the effect of being under observation. 27 This may affect result interpretation and generalization.
Some studies question the feasibility of having a large number of lifestyle changes implemented at the same time and during the same intervention. 5, 6 Generally, lifestyle change interventions focus on gradual step-by-step changes with a long follow-up time. In the present study, the follow-up time was 12 months. Several interventions and longer follow-up periods may be required in order to integrate lifestyle changes in everyday life.
Between the baseline and the end of the intervention there were some statistically significant changes in the participants' self-assessed lifestyles. However, these changes were not observed in the direct measurement parameters, such as weight or cholesterol level. Consequently, it is unknown whether the self-assessed changes can improve cardiovascular health over the long term. Alternatively, this may be an indication that people are able to implement gradual changes and progress step by step.
Overall, one of the biggest challenges in intervention studies and the effectiveness of intervention as a method is how to motivate people with the highest health risk to participate and commit to lifestyle change. The intervention model used in the project and in this study has shown positive experiences and implementations in preventative health care in Finland. It has become a sustainable health care practice in several Finnish municipalities.
Strengths and limitations of the study
One strength of the study was the multifaceted data collection approach, which provides a versatile view on lifestyle changes and effects of counselling intervention. The questionnaires had been used previously and were found to have high validity and reliability. The cardiovascular health parameters are also valid because they were measured and collected by dedicated health care professionals at official laboratories according with the Finnish health care standards.
Overall, the project setup affected the study population due to the voluntary nature. First, lack of health care resources limited the number of participating municipalities. Second, people who took part in the initial screenings, in the intervention and in this study showed interest and motivation towards their health. This all may have an effect on the generalization of the results. Some of the participants did not join the six-and 12-month follow-ups but these participants were consistent in their absence from all follow-ups. These absent participants were mostly highrisk patients who were directed to special individual care.
Few participants dropped out of the follow-up meetings due to the scheduling of the meetings. However, the background information of the participants and the dropouts were compared and no significant differences were found. Consequently, the loss of participants during the study period did not have an effect on the interpretation of the results.
Due to the type of study and the project setup, there was no intention to set up a control group. Indeed, the purpose was to evaluate the effect of counselling intervention on all volunteering participants with identified risk.
Ethical aspects
Permission to conduct this study was given by the medical director of participating municipalities. The principles of the Declaration of Helsinki were followed. In the covering letter attached to the questionnaire it was emphasized that participation in the study was voluntary.
Conclusions
We found that the intervention had significant effects on lifestyle changes with respect to eating snacks, using the plate model to create healthy meals and reading the product descriptions on grocery packages. Furthermore, some positive cardiovascular health improvements were detected between baseline and six months, but not as clearly between baseline and 12 months. Participants assessed that they had a healthier diet at 12 months than at baseline and that their motivation and self-efficacy were good, although there were only minor changes in diet. This indicates that eating behaviour and habits are likely to change gradually.
Making lifestyle changes is a big challenge for individuals who consider that they do not have any health problems, which is possibly the biggest challenge in the effectiveness of counselling intervention. In order to achieve adherence to lifestyle change, people need both long-term support from family and friends and counselling from specialized health care professionals.
Implications for practice
• • Current Internet technology provides effective means of counselling intervention, for example, Skype calls and Internet-based questionnaires can be used regardless of time or place. • • People at risk of cardiovascular disease benefit from counselling intervention, that is, the risk can be decreased and overall health improved.
